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PORTA B LE POWER CUTTING TOO L 
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25 



This invention is in the field of power operated tools 
used during surgery for cutting, drilling, and similar 
functions, as applied to muscle, bone, or other types of 
tissue. 



During the performance of endoscopic or arthroscopic 
surgery, it is often necessary or useful to be able to 
perform a power assisted cutting, drilling, chipping, or 
other similar action on a variety of tissues. Such actions 
may be applied to muscle tissue, other soft tissue, or bone. 
The type of knife or other implement used for each function 
is specifically designed for the given type of action to be 
performed on a given type of tissue. Similarly, the motion 
which is imparted to the implement is designed to operate the 
specific implement in the preferred way. The mode of motion 
used in known power tools is either pure rotation or pure 
reciprocation , 

For instance, the implement could be a drill, a scalpel, 
a burr, a rasp, a chisel, a rotary cutter, or a reciprocating 
cutter. The particular implement selected migiit perform 
better with a rotary action, or a reciprocating action. The 
preferred action might depend upon the type of tissue being 
operated on, as well as upon the type of implement. For the 
sake of simplicity, the action performed by these implements 



BACKGROUND OF THE INVENTION 
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ofLeii will referred to herein generally as "cutting", it 
being understood that for some impleinen ts , the action might 
more accurately be described as chiseling, filing, or some 
other action. 

5 Such a known power tool would be an integral tool which 

might typically incorporate a handle sucii as a pistol gcip, a 
drive mechanism, and a slieatli througJi which the cutting 
implement is driven. The sheath might be open ended, or it 
mlcjht have a enclosed end, with the integral cutting 

10 implement being exposed through a side window. It is 

currently known to select a power tool which incorporates the 
desired type of cutting implement, with the power tool being 
designed to impart the selected mode of motion to the 
implement. Each currently known tool is limited to imparting 

15 either a rotary mode or a reciprocating mode of motion, to 
the cutting implement. 

Such currently known power tools are typically 
electrically powered through a cable attached to the handle, 
or pneumatically powered through a hose. The electric motor 

20 and other elements of the drive mechanism are specifically 
designed to impart a rotary mode of motion to the cutting 
implement, or to impart a reciprocating mode of motion to tlie 
implement. Wlien the surgeon wishes to switch to a different 
cutting implement, he must switch to a different power tool 

25 which incorporates the desired implement, and which is 
designed to impart the desired mode of motion to the 
implement . 

Tliere are several disadvantages to the currently known 
power surgery tools. First, the surgeon must switch to a 

30 different power tool if he wishes to use a different cutting 
implement. This requires that a relatively large number of 
power tools be made available for an operation, adding to 
clutter in the operating room, and adding to the expense of 
the surgery. Second, sterilization of a large number of 

35 power tools adds to the cost of the surgery and further taxes 
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the resources of the hospital. Third, the liospital must 
insure that it has on hand a large number o£: power tools in 
order to meet the needs experienced during a wide variety of 
surgical operations. Fourtli, currenLiy known power tools are 
5 capable of imparting only rotary or reciprocating motion to a 
cutting implement. Many implements perform opLimaliy wlien 
given a combination of rotary and reciprocating motion. 

Therefore, it is an object of the present invention to 
provide a portable power surgery tool in which a portion of 

10 the drive mechanisn* can be changed to switch from one mode of 
motion to another mode. It is a further object of tlie 
present invention to provide a portable power surgery tool in 
which the cutting implement and a portion of the drive 
mechanism can be replaced as a disposable unit, to switcli 

15 from one implement which requires a given mode of motion to . 
anotlier implement whicli requires a second mode of motion. It 
is still a further object of the present invention to provide 
a portable power surgery tool which is capable of imparting a 
combination of rotary and reciprocating motion to a cutting 

20 implement. It is yet a further object of the present 

invention to provide a portable power surgery tool which is 
economical to make and easy to use. 
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SUMMARY OF THE INVENTION 

A preferred embodiment of the present invention, by way 
of example only, is a portable power tool having a liousing in 
Llie sliape of a pistol grip. Tlie liousing contains a battery 
5 or small power cartridge, an electric motor v;ith a rotating 
output shaft, a t rajismission meclianism, a drive shaft, a 
cutting iiTiplement on tlie drive shaft, and a sheath partially 
covering the drive shaft and the implement. The transmission 
meclianism, drive shaft, cutting implement and sheath can be 

10 removed and replaced easily with another similar assembly 
which incorporates a different cutting implement, and which 
imparts a different mode of motion to the implement. This 
assembly is designed to be disposable. 

The transmission mechanism is driven by the rotating 

13 output shaft of the motor, and it converts this rotary motion 
to a given mode of output motion, which may be rotary, 
reciprocating or a combination of rotary and reciprocating. 
The type of output motion developed by a given transmission 
depends upon the design of a drive piston and a limiter 

20 piston within the transmission. The drive piston is driven 
in rotating motion by the output shaft of the motor. the 
drive piston is connected to the output shaft of the motor in 
such a way that the drive piston can move longitudinally with 
respect with the motor shaft, if necessary. If the desired 

25 output motion of tlie transmission is pure rotary motion, the 
drive piston has a smooth cylindrical outer surface, and it 
rotates within the housing of the tool, without any 
longitudinal motion . 

On the otlier hand, if the desired output motion of the 

30 transmission has a reciprocating component, tlie outer surface 
of the drive piston is encircled with a continuous cam groove 
which bends toward one end of the piston and then toward the 
other end, such as a continuous sine wave. The tool has at 
least one cam follower element mounted within the housing so 
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Lhat Lhe element will proLiucle into the cam groove in tiie 
drive piston. The element is captured so that it can not 
move with respect to the housing when t\\e tool is assembled. 
Tlierefore, as tlie drive piston is rotated by tlie motor, the 
5 stationary element follows the continuous cam groove as the 
piston rotates, driving the piston back and fortli 
longitudinally in a reciprocating motion. This element can 
be a ball or a pin, or some other element which will readily 
follow the cam groove, 

10 A drive piston designed to produce motion having a rotary 

component is fixedly attached to tlie drive shaft, so tiiat 
rotation of the drive piston results in rotation of the drive 
shaft. A drive piston designed to impart pure reciprocating 
motion to the cutting implement, witli no rotary motion, is 

15 rotatable attached to the drive shaft, so that as the drive 
piston rotates, the drive shaft will not rotate. 

Therefore, a drive piston designed to produce pure rotary 
motion will have no cam groove in its outer surface, and it 
will be fixedly attached to the drive shaft, A drive piston 

20 designed to produce a combination of rotary and reciprocating 
motion will have a cam groove in its outer surface, and it 
will be fixedly attached to the drive shaft. Finally, a 
drive piston designed to produce pure reciprocating motion 
will have a cam groove in its outer surface, and it will 

25 rotate freely with respect to the drive shaft. 

At an intermedial point on the drive shaft, within a 
limiter piston cavity in the transmission body, a limiter 
piston is fixedly attached to the drive shaft. The limiter 
piston is specifically designed for the mode of motion 

30 desired for the attached cutting implement. The limiter 

piston cavity within the transmission body has a relatively 
square cross section in all cases. For a transmission 
designed to impart pure rotary motion to the cutting 
implement, the limiter piston is cylindrical, with a diameter 

35 essentially equal to one side of the square cross section of 
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the liniiLer piston cavity, so tiiat the liniiter piston can 
rotate within tlie cavity as the drive piston rotates. The 
leiiglli of the liiniter piston is essentially equal to the 
lengtli of tlie limiter piston cavity, preventing any 
5 longitudinal motion of the drive shaft which might result 
from causes such as vibration. This type of limiter piston 
is referred to as a reciprocation limiter because it allows 
rotation but limits reciprocation. 



10 motion to the cutting implement, the limiter piston is 

relatively square in cross section, substantially matcliing 
the square cross section of the limiter piston cavity. This 
prevents any rotary motion of tlie drive shaft wliich might 
result from vibration. The length of the piston is somewhat 

15 less than the length of the limiter piston cavity, allowing 
longitudinal motion of the drive shaft whicli results from 
reciprocation of the drive piston. This type of limiter 
piston is referred to as a rotation limiter because it allows 
reciprocation but limits rotation, 

20 For a transmission designed to impart a combination of 

rotary and reciprocating motion to the cutting implement, tiie 
limiter piston is cylindrical, with a diameter essentially 
equal to one side of the square cross section of the limiter 
piston cavity, so that the limiter piston can rotate witliin 

25 the cavity as the drive piston rotates. The length of the 
limiter piston is somewhat less than the length of the 
limiter piston cavity, allowing longitudinal motion of the 
drive sliaft which results from reciprocation of the drive 
piston. This type of limiter piston is referred to as a free 

30 wheeling limiter because it allows reciprocation and rotation. 
The drive shaft of each transmission mechanism has 
affixed to its distal end a cutting element, such as a 
scalpel, drill, burr, osteotome, or other implement. The 
drive shaft and cutting implement are encased witliiu a rigid 

35 sheath, which is attached to the transmission body by means 



For a transmission designed to impart pure reciprocating 
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of a sheath housing. The sheath can have an open distal end, 
with the cutting implement protruding from the opening, or 
the sheath can have a window in its side, througli which the 
cutting implement is exposed. 



tlie sheatii housing and routed through the transmission body 
to the interior of the hollow drive shaft through holes in 
tlie drive shaft wall, within the transmission body. The 
irrigation fluid can be supplied to the treatment area via 

10 the transmission body and the drive sliaft, to remove cut 
material from around the cutting implement. An aspiration 
tube can be connected to an aspiration port on the slieath 
housing, wliich is connected to a passageway through the 
housing to the interior of the sheath, outside the drive 

15 shaft. Irrigation fluid and other material can be aspirated 
from the area around the cutting implement via the sheath; and 
the sheatli Iiousing. 

If desired, the assembly consisting of the transmission 
body, drive shaft, cutting implement, sheath housing and 

20 sheath, referred to herein as the disposable surgical 
implement assembly, can be removed and replaced as a 
disposable unit, as diescribed above, to switch from one 
cutting implement to another. Alternatively, the surgical 
implement assembly can be removed from the power tool, and 

25 the transmission body, drive shaft, drive piston, limiter 

piston, and cutting implement can be removed from the sheath 
and sheath housing. Then, the replacement transmission body, 
drive shaft, drive piston, limiter piston, and cutting 
implement can be installed in the sheath housing and sheath, 

30 and the wliole surgical implement assembly can be reinstalled 
in the power tool. As an added feature, most or all of the 
components in the surgical implement assembly can be made of 
plastic or other disposable materials, eliminating the need 
to sterilize reusable components. 

35 The novel features of this invention, as well as tlie 
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iiiventiou iLself, boLli as to its structure and its opetatioii; 
will be best understood from the accompanying drawings, taken 
in conjunction with tlie accompanying description, in which 
similar reference characters refer to similar parts, and in 
5 which: 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG 1 is a sectional view of the portable power tool of: 
tlie present invention. 

FIG 2 is a sectional view of a reciprocating drive 
5 mechanism for the portable power tool shown in Figure 1, 
showing a rotation limiter piston; 

FIG 3 is an elevational view of a reciprocating drive 
piston of the portable power tool shown in FIG. 1, with the 
drive piston in tlie forward position; 
10 FIG 4 is an elevational view of the reciprocating drive 

piston shown in Figure 3, with the drive piston in the rear 
position; 

FIG 5 is a sectional view of a rotary drive mechanism for 
the portable power tool shown in Figure 1, showing a 
15 reciprocation limiter piston; 

FIG 6 is a cut away view of the transmission body and 
sheath of the portable power tool shown in Figure 1; 

FIG 7 is a cut away view of a reciprocating drive piston 
and rotation limiter piston for the portable power tool shown 
20 in Figure 1; 

FIG 8 is a cut away view of a rotary drive piston and 
reciprocation limiter piston for the portable power tool 
shown in Figure 1; 

FIG 9 is a cut away view of a rotary/reciprocating drive 
25 piston and free wheel limiter piston for the portable power 
tool shown in Figure 1; and, 

FIG 10 is a partial sectional view of a 
rotary/reciprocating cutter, drive shaft and sheath for use 
on the portable power tool shown in Figure 1. 
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DESCRIPTTON OF THE PREFERRED EMBODIMENTS 

Referring to Figure 1, Lhe portable power Lool 10 of tlie 
present invention is comprised of handle assembly A and 
disposable surgical implement assembly B. Handle assembly A 
5 includes a handle housing 12, a motor housing 13, a quick 
release collar 62, and a drive mechanism sleeve 64. Handle 
housing 12 is in the shape of a pistol grip, witli a battery 
14 mounted inside. Handle iiousing 12 would typically be 
constructed of a molded plastic material. Motor housing 13 
10 is a generally hollow, rigid housing mounted near the top of 
liandie Iiousing 12, with electric motor 16 inside, and 
oriented so that motor output shaft 22 extends in a forward 
direction from the handle housing, much like the barrel of a 
gun , 

15 Electric motor 16 is preferably a direct current motor, 

connected to battery 14 by wires 18, and controlled by switch 
20, accessibly mounted on handle Iiousing 12. Electric motor 
16 could also be wired for reversible operation. The forward 
end of motor output shaft 22 has fixedly mounted thereto a 

20 solid cylindrical drive bushing 24. Drive bushing 24 rotates 
about its longitudinal axis in drive bushing cylinder 28, 
within sleeve 64. Formed on the forward end of drive bushing 
24 is a drive bushing tongue 26, which has two opposed flat 
surfaces , 

25 The forward end of drive bushing tongue 26 engages a 

drive slot 34 in the rear end of a solid cylindrical rod 32, 
which projects rearwardly from reciprocating drive piston 
30. As motor 16 rotates drive bushing 24, drive piston 30 
rotates and reciprocates within drive piston cylinder 36. As 

30 will be explained later, reciprocating drive piston 30 can be 
removed and replaced witli a drive piston that only rotates, 
if desired. A continuous cam groove 38 is formed in the 
outer surface of reciprocating drive piston 30, to interact 
with cam follower balls 40 to cause reciprocating drive 
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pisi:on 30 to reciprocate as it rotates. Instead o£ balls 40, 
a different cam follower element could be used, such as one 
or more cam follower pins (not shown) projecting radially 
inwardly through sleeve 64 into continuous cam groove 38. 
5 Connected to and projecting forwardly from drive piston 

30 is pilot section 48 of drive shaft 54. Rotation limiter 
piston 44 is fixedly mounted around drive shaft 54 near pilot 
section 48. As will be explained later, rotation limiter 
piston 44 can be removed and replaced with a limiter piston 

10 which limits reciprocation , or witli a free wheeling limiter 
piston. Rotation limiter piston 44 oscillates longitudinally 
within limiter piston cavity 46 witliin transmission body 42. 
Limiter piston cavity 46 has a transverse cross section that 
is substantially square, and rotation limiter piston 44 lias a 

13 substantially square cross section which essentially matches 
the transverse cross section of limiter piston cavity 46, so 
that the limiter piston and drive shaft 54 can not rotate. 
Rotation limiter piston 44 has a length somewhat shorter than 
the longitudinal length of limiter piston cavity 46, so that 

20 the limiter piston 44 and drive shaft 54 can oscillate 
longi t udina 1 ly . 

Drive shaft 54 is a hollow rigid tube whicli projects 
forwardly from limiter piston 44, through sheath housing 52 
and sheath 50. The rear end of drive shaft 54 in tiie 

25 embodiment shown in Figure 1 is rotatably attached to drive 
piston 30, so that the reciprocating motion of drive piston 
30 is imparted to drive shaft 54, but the rotary motion of 
drive piston 30 is not imparted. As will be explained later, 
alternate embodiments of drive piston 30 can be provided, 

30 which will either impart only rotary motion or impart both 
rotary and reciprocating motion. The forward end of drive 
shaft 54 has fixedly attached thereto a cutter 58, shown in 
Figure 1 as a reciprocating cutter. Cutter 58 could also be 
a variety of other surgical implements, such as a drill, a 

35 burr, a chisel, or others. Cutter 58 is exposed to the 



wo 95/15724 



PCT/US94/14n7 



-12- 

Lissue to be cub Lliroiigh window 56 in the side of slieaUh 50. 

Referring now to Figure 2, the drive mechanism of the 
power tool shown in Figure 1 can be seen. Where as Figure 1 
showed drive piston 30 and rotation liadter piston 44 in 
5 their forward positions, with limiter piston 44 abutting its 
forward stop ring 82, Figure 2 shows drive piston 30 and 
limiter piston 44 in their rear positions, with liiniter 
piston 44 abutting its rear stop ring 84. In botli positions, 
pilot section 40 of drive shaft 54 extends through, and is 

10 guided by the central bore of rear limiter piston stop ring 
84. Additional centralization of drive shaft 54 is achieved 
by the alignment of rod 32 within drive bushing cylinder 28. 

Drive mechanism sleeve G4 and quick release collar 62 are 
permanently mounted in handle assembly A. wliile drive piston 

15 30, drive shaft 54, and transmission body 42 are removable 
therefrom along with the other components of disposable 
surgical imp leirien t assembly B. Drive mechanism sleeve 64 is 
fixedly attaclied to motor liousing 13, while quick release 
collar 62 is slidably mounted on the outer surface of sleeve 

20 64. Collar return spring 68 is positioned between opposed 
shoulders of sleeve 64 and collar 62 to continuously urge 
collar 62 rearwardly against motor housing 13. 

Drive mechanism sleeve 64 is a generally cylindrical 
sleeve having three different inside diameters at drive 

25 busliing cylinder 28, drive piston cylinder 36, and the 

forward bore of sleeve 64 which receives transmission body 
42. There are at least two countersunk holes tlirough the 
wall of sleeve 64 into its forward bore, alongside 
transmission body 42, to receive t ransniission retaining balls 

30 66. Retaining balls 66 are of sufficient diameter to prevent 
their passage completely through the wall of sleeve 64, but 
to allow tlieir partial projection into a retaining groove 78 
on the outer surface of transmission body 42. 

There are also two countersunk holes through the wall of 

35 sleeve 64 into drive piston cylinder 36, to receive cam 
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foliower balls 40, as nreutioned earlier, the pins could be 
received in straight, rather than countersunk, holes through 
sleeve 64. Cam follower pins, if used, could also liave 
rounded inner ends, or be spring biased outwardly, to 
5 facilitate their entry into and exit from continuous earn 

groove 38. Cam follower balls 40 are of sufficient diameter 
to prevent their passage completely through the wall of 
sleeve 64, but to allow their partial projection into cam 
groove 38 on the outer surface of drive piston 30. Collar 62 
10 is a generally liollow cylindrical collar which has an annular 
retaining ball release channel 74 around its inner surface 
near retaining balls 66, and an arirnilar cam follower release 
channel 76 around its inner surface near cam follower balls 
40 . 

15 vnien collar 62 is abutting motor housing 13, as shown, 

release channels 74, 76 are not aligned with retaining bails 
66 and cam follower balls 40, so the balls are forced into 
the bottoms of their respective countersunk holes by the 
inner surface of collar 62. This causes retaining balls 66 

20 to retain transmission body 42 within sleeve 64, and it 

causes cam follower balls 40 to project into cam groove 38 to 
impart reciprocating motion to drive piston 30 as it 
rotates. If cam follower pins were used instead of balls 40, 
the pins could have rounded outer ends to facilitate their 

25 entry into and exit from release channel 76. Abutment of 

collar 62 against motor housing 13 would then force the pins 
radially inwardly into cam groove 38 to impart reciprocating 
motion to drive piston 30. 

A J-groove 72 is formed in the outer surface of sleeve 

30 64, aligned with a lock pin 70 projecting inwardly from 

collar 62, Lock pin 70 interacts with J-groove 72 to lock 
collar 62 in a forward position which aligns release chainiel 
76 witli cam follower balls 60, When channels 74, 76 are so 
aligned, balls 66, 40 are released to rise in their 

35 respective countersunk lioles. This allows disposable 
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surcjical itiip lenient assembly B to be uenioved from liauGie 
assembly A and replaced with a different surgical implement 
assembly B, having a different surgical implement and a 
different mode of motion. 
5 Referring now to Figures 3 and 4, the reciprocation of 

drive piston 30 can be more fully explained. Drive pislon 30 
is encircled by continuous cam groove 38, which as two bends 
nearer to the forward end 35 of piston 30, separated by two 
bends nearer the rear end 33 of piston 30. Keeping in mind 

10 that cam follower balls 40 are lield in place v^ith respect to 
handle assembly A, Figure 3 shows piston 30 in a forward 
position, with balls 40 located in the rear bends of cam 
groove 38. Figure 4 sliows piston 30 after it has been 
rotated 90 degrees from the position shown in Figure 3, by 

15 drive bushing 24. Balls 40 are now located in the forward 
bends of cam groove 38, and piston 30 has been forced to its 
rear position. It can be seen that each complete revolution 
of piston 30 will cause piston 30 to go through two complete 
reciprocation cycles. Varying the number of forward and rear 

20 bends of cam groove 38 can vary the number of complete 
reciprocation cycles per revolution. As piston 30 
reciprocates, slot 34 of piston 30 slides back and forth 
along tongue 26 of drive bushing 24. 

Referring now to Figure 5, a drive mechanism can be seen 

25 wliich is designed to impart pure rotary motion to tiie 

surgical implement. Drive piston 30* is shown without a cam 
groove, and cam follower balls 40 simply ride along the outer 
surface of piston 30'. To allow balls 40 to bottom out in 
their countersunk holes, drive piston 30' must have a 

30 slightly reduced outside diameter as compared to drive piston 
30. Reciprocation limiter piston 44* is a cylindrical piston 
with a diameter substantially equal to the length of a side 
of square cavity 4G in transmission body 42. Limiter piston 
44* has a length substantially equal to the lengtli of cavity 

35 46. Therefore, reciprocation limiter piston 44* rotates 
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freely within cavity 46, but it can not reciprocate. 

Referring now to Figure G, the attachment of sheath 
housing 52 to transmission body 42 can be seen. Sheath 
housing 52 is a solid cylindrical body liaving a central 
5 longitudinal bore therethrough. Sheath 50 is fixedly 

attached to the forward end of slieath housing 52, Liiniter 
piston cavity 46 witliin transmission body 42 is formed by 
four cavity walls 80, which meet in radiused corners, but 
wliich could meet in square corners. Cavity 46 has an 

10 essentially square transverse cross section, and an 

essentially rectangular longitudinal cross section. Forward 
stop ring 82 limits the forward travel of tlie limiter piston, 
while rear stop ring 84 limits the rearward travel of the 
limiter piston. Both stop rings 82, 84 are fixedly mounted 

15 in transmission body 4,2 

A neck 43 extends forward from transmission body 42 into 
the central bore of slieath liousiny 52, where it is locked in 
place by the engagement of latch 90 within latch groove 88 of 
sheath housing 52. Irrigation fluid can be supplied to 

20 irrigation port 100, to flow through irrigation passageway: 86 
in transmission body 42, and into the hollow drive shaft 54 
as will be described later. A suction means can be attached 
to aspiration port 102, to aspirate material from the 
treatment area, up the sheatli 50 on the outside of the drive 

25 shaft 54. Rear o-ring 94 seals between the transmission body 
42 and the diive shaft 54, to prevent irrigation fluid from 
leaking back into tlie limiter piston cavity 46. Central 
o-ring 96 seals between the transmission body 42 and the 
sheath housing 52, to prevent irrigation fluid from leaking 

30 out to the atmospliere. Forward o-ring 98 seals between the 
transmission body 42, the sheath housing 52, and the drive 
shaft 54, to prevent a short circuit between the irrigation 
fluid and the aspirated material. The assembly shown in 
Figure 6 is the same for all surgical implement assemblies, 

35 regardless of the mode of motion used. 
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Fignre 7 sliows a drive piston 30 and liiniter piston 44 
designed to impart a pure reciprocating motion to tlie 
surgical implement. Drive piston 30 has cam groove 38 on its 
outer surface^ so drive piston will be forced to reciprocate 
5 as it is rotated by drive bushing 24. Rear stop ring 104 and 
forward stop ring 106 are fixedly attached to the drive shaft 
54, but the drive shaft 54 and stop rings 104, 106 are 
lotatably mounted in drive piston 30. Tliis causes drive 
sliaft 54 to reciprocate as drive piston 30 reciprocates, but 

10 drive shaft 54 is not rotated by drive piston 30. Rotation 
limiter piston 44 is fixedly attached to tlie drive shaft 54, 
and it has a transverse cross section which substantially 
matches the transverse cross section of cavity 46. 

Tlierefore, limiter piston 44 can allow drive sliaft 54 to 

15 reciprocate, but any rotation of drive shaft 54 wliicli might 
be caused by vibration or by friction between drive piston 30 
and sto rings 104, 106 is prevented. Irrigation holes 110 
are provided through drive shaft 54 to allow irrigation fluid 
to flow forward through drive shaft 54. Rearward flow of 

20 irrigation fluid through drive shaft 54 is prevented by plug 
108 . 

Figure 8 shows a drive piston 30' and a limiter piston 
44' designed to impart pure rotation to the surgical 
implement. It can be seen that drive piston 30' has no cam 

25 groove, so drive piston 30* will not be forced to reciprocate 
as it is rotated. Drive shaft 54 is fixedly attached to 
drive piston 30', so ration of drive piston 30' will result 
in rotation of drive shaft 54. Reciprocation limiter piston 
44' has a round cross section with a diameter equal to the 

30 lengtli of a side of the transverse cross section of cavity 
46, so limiter piston 44* can rotate within cavity 46. 
Reciprocation limiter piston 44' lias a length substantially 
eqiial to tlie longitudinal length of cavity 46, so any 
reciprocation that might be caused by vibration is prevented. 

35 Figure 9 shows a drive piston 3'' and a limiter piston 
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44*' designed to impaLL a couibinaLion of rotary and 
reciprocating motion to the surgical implement. Drive piston 
30* • lias a cam groove 38 in its outer surface, so drive 
piston 30** will be forced to reciprocate as it is rotated. 
5 Drive shaft 54 is fixedly attached to drive piston 30* so 
both rotary and reciprocating motion will be imparted to 
diive shaft 54. Free wlieeling limiter piston 44'* has a 
round cross section like limiter piston 44' and a short 
length like limiter piston 44, so both rotary and 

10 reciprocating motion will be allowed. 

Figure 10 shows the arrangement of a cutter 58 near the 
distal end 60 of sheath 50. The particular cutter shown in 
Specifically designed to work optimally with a mode of motion 
having a combination of rotary and reciprocating motion. 

15 Skirt 114 of cutter 58 has fluted cutting edges 116, whicli 
reciprocate and rotate to increase the exposure of tissue to 
the cutting edge and to aid in cleaning cut material from tlie 
cutting edge. Irrigation fluid flows forward along the 
inside of drive shaft 54, through cutter 58, and out orifice 

20 112 in the distal end 60 of sheath 50. Aspirated material 

enters window 56 in the side of sheath 50 near cutter 50, and 
flows along the inside of sheath 50, on the outside of drive 
shaft 54, to the sheath housing 52 and the aspiration port 
102 . 



As has been explained, rotation of drive piston 30 or 30' 
or 3'* as the case may be, results in the desired mode of 
motion being imparted to the surgical implement installed. 
If it is desired to switch to a different surgical implement, 
30 with its preferred mode of motion, the disposable surgical 
implement assembly B being used is removed from handle 
assembly A, and replaced with the desired surgical implement 
assembly B having tlie desired different surgical implement 



25 



OPERATION 



wo 95/15724 PCT/US94/141 17 



-18- 



a t Lached . 

When it is desired to remove disposaljie surgical 
implement assembly B Erom handle assembly A, in order to 
change to another surgical implement and anotlier mode of 
5 motion, collar G2 is pulled forward against the resistance of 
return spring 68, This causes collar lock pin 70, projecting 
inwardly from collar 62, to pass along the longer leg of 
J-groove 72 in sleeve 64 to tiie curve of J-groove 72, at 
wliicli time collar 62 is rotated slightly to cause lock pin 70 
10 to enter the sliort leg of J-groove 72. Collar 62 can tlien be 
released, and it will remain in the forward, or release, 
pos i t Ion , 

This allows disposable surgical implement assembly B to 
be removed and replaced with the desired assembly. Collar 62 

15 is then pulled slightly forward, rotated, and released, 

allowing pin 70 to retrace through J-groove 72, and allowing 
return spring 68 to return collar 62 to its rear position 
abutting motor housing 13, thereby locking the new disposable 
surgical implement assembly B in place. 

20 While the particular Portable Power Cutting Tool as 

herein shown and disclosed in detail is fully capable of 
obtaining the objects and providing the advantages herein 
before stated, it is to be understood that it is merely 
illustrative of the presently preferred embodiments of the 

25 invention and that no limitations are intended to the details 
of construction or design herein shown other than as 
described in the appended claims. 
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We claim: 

1. A device for performing cutting operations cluriiicj 
surgery, comprising ; 

a housing; 

5 a motor mounted within said housing; 

a transmission mechanism attachable to a motor 
output shaft on said motor; and 

a surgical implement attachable to a drive shaft on 
said transmission mechanism; 
10 wherein said transmission mechanism imparts a 

selected mode of motion to said drive sliaft. 

2. A device as claimed in claim 1, wherein said motor 
output shaft rotates about its longitudinal axis. 

3. A device as claimed in claim 2, wherein said 
15 selected mode of motion is rotation. 

4. A device as claimed in claim 2, wlierein said 
selected mode of motion is reciprocation. 

5. A device as claimed in claim 2, wherein said 
selected mod of motion is a combination of rotation and 

20 reciprocation. 

6. A device as claimed in claim 3, wherein said 
transmission mechanism comprises: 

a transmission body attachable to said housing; 

a drive piston attachable to said motor output shaft 
25 for rotation by said motor output shaft; 

a drive shaft attached to said drive piston for 
rotation by said drive piston; and 

a reciprocation limiter piston attached to said 
drive shaft; 
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wherein said reciprocation liiniter pisLon is 
coiisLrained by said transmission body to prevent 
reciprocation of said drive shaft. 

7. A device as claimed in claim 4, wlierein said 
5 transmission mechanism comprises: 

a transmission body attachable to said housing; 
a drive piston attachable to said motor output shaft 
for rotation by said motor output shaft; 
a cam groove on said drive piston; 
10 a cam follower interacting with said cam groove to 

cause said drive piston to reciprocate as said drive 
piston rotates; 

a drive shaft attached to said drive piston for 
reciprocation by said drive piston; and 
15 a rotation limiter piston attached to said drive 

shaft; 

wherein said drive piston is free to rotate relative 
to said drive shaft; and 

wherein said rotation limiter piston is constrained 
20 by said transmission body to prevent rotation of said 

drive shaft. 

8. A device as claimed in claim 5, wherein said 
t r ansmission mechanism compri ses : 

a transmission body attachable to said housing; 
25 a drive piston attachable to said motor output shaft 

for rotation by said motor output shaft; 
a cam groove on said drive piston; 

a cam follower interacting with said cam groove to 
cause said drive piston to reciprocate as said drive 
30 piston rotates; and 

a drive shaft attached to said drive piston for 
rotation and reciprocation by said drive piston 
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9. a device as claimed in claim 1, wliereiii said 
tr aiisaiission mechanism, having a firsL selected mode o£ 
motion, can be detached from said motor output shaft and 
replaced witli a second transmission mechanism, liaviiiy a 

5 second selected mode of motion. 

10. A device for performing cutting operations during 
surgery, comprising : 

a housing; 

a motor mounted within said housing; and 
10 a surgical implement assembly, including a 

transmission mechanism and a surgical implement, 
attacliable to a motor output shaft on said motor; 

wlierein said transmission mechanism imparts a 
selected mode of motion to said surgical implement. 

15 11. A device as claimed in claim 10, wherein said motor 

output shaft rotates about its longitudinal axis. 

12. A device as claimed in claim 11, wherein said 
selected mode of motion is rotation. 

13. A device as claimed in claim 11, wherein said 
20 selected mode of motion is reciprocation. 

14. a device as claimed in claim 11, wherein said 
selected mode of motion is a combination of rotation and 
reciprocation . 

15- A device as claimed in claim 10, wherein said 
25 surgical implement assembly^ having a first selected mode of 
motion, can be detached from said motor output shaft and 
replaced with a second surgical implement assembly, having a 
second selected mode of motion. 
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16. a device for per Corniiiig cutLiiicj operaLions during 
surgery, comprising : 

a housing; 

a motor mounted wiLliin said liousing; and 
5 a plurality of surgical iinplement assemblies, eacii 

of which includes a different surgical implement and a 
transmission mechanism designed to impart a selected mode 
of motion to said surgical implemenl:; 

wherein each of said surgical implement assemblies 
10 is selectively attachable to a motor output shaft of said 

motor to perform a different desired cutting operation 
using said different surgical implement and said selected 
mode of motion. 

17. A device as claimed in claim 16, wherein said 

15 selected mode of motion is selected from a group including 
rotation, reciprocation, and a combination of rotation and 
reciprocation . 
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